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HORIUCHI YUUKI 

(54) MULTICAST STREAM DATA TRANSFER METHOD AND SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a transfer method of multicast 
stream data with reliability by generating a rate change request by uni-cast 
from a client side corresponding to the free state of a reception buffer and 
changing the transmission rate of a server side based on the rate change 
request. 

SOLUTION: A rate change request part 413 is provided on the side of a 
client 470. the free capacity of the reception buffer 412 is monitored and 
the rate change request corresponding to the free capacity is generated to 
a server 400 by the uni-cast. In the meantime, a rate change request 
processing part 406 is provided on the side of the server 400. Then, based 
on the rate change request generated from the client 470 in such a 
manner, the. transmission rate set in a rate control part 405 is updated. 
Also, in the case that the server 400 receives the rate change request of 
the same contents as the rate change request from the other client, the 
rate change requests are invalidated. 
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i^tb^ns^^ h y-^7^-^^§:ftLTSfs/-<5/:7r tc 

lEi^-r^^ i: ^> ^ r v h isor*, ±tSi^-/^J: 19 

±16:5^ ^ r V h (0§:ft/'< :7 r coa^#:t^telc>t^Jt: LT 



i^tHL hT-^-S' — :J^^^>LT. 1^ — yUf^^r ;^ 

^±I5S:ftj*:i!§:^£rSftU, co i!^ 7 T v h^^bSft 
tti^lcJita;:^ h y-Av"-^?coi^tti$:-9#^ihL. 

o^^^r^hA^'tb Jits^ftft;^ ^gft-r ^ ^ ^ ^ «9 

±12^ h y-A7"-i5^0i^tli^|?^-r^li5jtJl4lC|2^ 

S-^ V ^ r J: "9 IS^TSt^- ^J' (CM 

Ig^^^^^^^^co^ h J: "9 iiiei?i^Jl*i:(U— 

h ^yu-:/(cM-r^m-t> L< liis^o^ htc 

^i2^-r-5 <Jr <5r t>(c, ^ ^ -< T > H llijr*, ifSi^— -'^J: "9 

ia^m^ns^ h y "At"— ^^Sft Lr^ft/'<5/:7r (c 
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im^mi 1 ] MIC. 1:IB^7-Yr> bX^it^inti 
y bi>^^hfi^Ci!bm^^ixtim'mmc/j::^mz.§:in 

^m9{z.Um<D'^;i^^^^:^ b:^ b V—M.'f—^^mio 

mo 

im^mi 2] ±t^-i—^<mx±.umm^co^<^s^ b 
[If 1 3 ] l:ISi^-^■<fiJlt^^^^(7D/■^/^ h ^ 

la^o-^/uf^dr^;;^ b^ bv —j-'7^—^mm:^^o 
lu^mi 4] i^-^<i^r-, ;^ h y-^T^-^^^^ 

tcici^-r^ ^ ^ t>ic, ^ bmx. ±fei^-/^J: 



^jRlcS-^i^T. KX?Sv^-^(c^rtr>f S-r-c^^^r-^/L- 
Iff 1 5 ] ^^-/•<{gOT^ h y -^7=^-^^^^ 
b V —M,'f—^^§:mi^X^m^<y:7r 
^R(D:^m\zmf^^l^Xt^^ 9 -f r :^ bX^di^ix^i^- 

mmi^— b^wm-r^ t th\z. ftno^^^rv h jit? 

iis^^-f r:/ b\z : ±l5S:{t/<?/:7r (o^^^^^S 

Iifj^iiie] •y-"^<MT% :^ b V -M.y^—^^m^ 
(Dmt^i^— bx^^y bu — ^^ift'i.x. m—'^/^'f-^^ 
:^ bi^/i^-^iizm-r^m—h l< i^^^o^ ^>rr >- h 

K)mm^tih:^ b y-Av^-:$^>^§:ftbrS{B/<5/ 
(c-^S^-T'S-^v'i-f'^Y^ h y -^7=^ — ^^il^v- 
bxnm^m^rr^ t th\z. i^<D^9-fr> 

JitE^ ^-f r > b<D^m^<yyr(D^^^:SL(Di^m{zs^ 
ft^i^xt^^ ^^r^- b xKim^ix^i-- b^w.m^^zm 
<sl^r, bmmmzm'^^ntiT^mi-- b^w 

m-r^ t t i:>\Z. i\^<D^ '7^r> b b^W 
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i^tliSt^iiilS::^ h y-A7^-i5^(7>i^fcH^-B#ctDjhL. Ji 

^mz,}LBys h y-^7^-^^ali^t::i^tb-f-5^^t>;^ 
^ r >- h ^ ±I5S:^t^t;^^Sft-r -5 c ^ {c J; 19 ±15;^ 

h y-^T^-^coil^tt^>£:Wli-t-^S:ft^^:;^^^fl5i:, 

h ^ft U fc v"- <7:) v"- ^ O {c £ ^ ^ ^ r IS ^ 



[if5ft«2 1] Ht^, ±fai!^^-rr:/ htc : jtia^^y 

±15^ ^-Y r^- : Jit5SfI^< 2/ co^#^l:^S 

{«X.fcfS3*tIl2 0 ^/tlilf5jtll2 1 {CfS^O-7/U^:3f--V 
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^^^z.itnj^m 2 0 ^tz^i-^mm^ 2 1 (cts^t^-^yu^ 

IfS*ri2 4j W\z. ±,U-*^-y<\z : h^f>-Cis^Wi^ 

m-r^z.tizx i^iis^^ h y — ^7^— ^coi^t^$:?l^-t- 
im^m 2 5 ] ±isif 1-13 {zum<D^^m^ 
[0001] 

x^mm:^m:isxxii^::^'T2:^{zm-r^h<^xh^. 

[0 0 0 2] 

<D^^-cr> b\zmm\zm—'f—^^mm-r^'^/i^'^^ 

mM^tix^^y h9-^ Aixmm^ti^tK z,<Dt^. 
z.xn:^ h y— i^v^— >s^^».^9o 

[0 0 0 3] mil nV^MCD-^/l^^^-^- :^ h h y - A 

'rM,n^—i^^^m'i'^m(7:>^—^<5 0 0 t . ^—^<r> 

6{l!j<?^1g«(^i!^^^r > h 5 0 8 , 518. 
528^J:l9/ir^, ^<omz:^^y h 17 - ^ 5 0 7i^^r^ 

Lfc^;5jj:i:/j^oru^^o 1S^(7)^ ^^r V h 5 0 8 . 5 
18, 5 2 8 l^^< Wi i:^^T'*>6o ^T, Ig] 1 1 J::^ 



K^^-rSo ^^^-f T^- h 5 0 8, 5 1 8, 5 2 8{CggL 

T(i^< i:^;5)cr-#?-5^>>, i^T^'^'f r V h 5 o 8 

(0 0 0 4 1 5 0 0 li, ^j.T<r>x 0 ic^^^n 
5o -f-?:th>*?, ^xrxz^m-Thx.oiz. ^y^r^bs 

t. t&m^^t^"^^ y hSft^s 0 1 ^^\'L.xmii^^^^ 
5 16 i^it ^n, ^mi^m^^m:% 5 1 et^i^-b 
mmm>5 0 5^f^W}'ri>z,tizfj:^, ^1^- bmmm^ 

0 5\t^^— b''f^:^^^<DmW}Ul3S.^m:5 0 3<t "9:^ h 

V -M^f—<^^wt^mi^x. -Rmm^<yyT 5 o 4{z 
[0 0 0 5] ±iBu— h»jffi)ti55 0 5icii, ^T-rr:^ 

h 5 0 8CDl?^U" h t^-y h9 — ir<om^'^m^'BL\Z 

:7r 5 0 4{zWm^titz:^ h y - At^-:^ lil^ u~ 
<;^tti^ixr/^y 5/ hi^f&ii55 0 2 {c^i^^ix, is-'^^?^ 

hi^fa^S 0 2X\^^:^ h y "A-x — ^^/^>5r 5/ h(c^ 
^a2^^r•^- 5/ h !7 — 5 0 7 (C-^/L-f^^ie hr-j^ffi-T 
^Zt\z/J:^. 

[0 0 0 6 1 —^, ^ y^ri^ h 5 0 sn)^j.T<DX^\z 

/j:oTl^-6o -r^J^ioib. ^> h 17 — ^ 5 O 7 J: ipSrfEL 

c:rT-/^^?/ h;6^ft?A>ixr§:m^<5':7r 5 i i \zm 
^^n^tx^^o ^l?±^5 1 2liJbtSoj: pScSft 
-'•^ 7 r 5 1 1 \zwn ^ tbfcv^- u 

- vx-m^i^^x^Tf^^m^izm-rx. o\zfi:^x\.^^^ 
\ooo7]mm<r>mi^^um'r^tz}^\z. ^y^ri^ 

h 5 0 8{iy(C^i^^$^^5tt^5 1 7;6^{^x.bn, ^-<^ 

— ^cnJt^lCti&oT, w<7:)|ci2^P^^3*til55 1 7d^tei^ 

— ^507 ^^^Lr ^'•^ 500 i^iei^^ 

1 6^^_blaL/c^ ^ICU- h$lJ^^S5 0 5^^©lUrv^ 
[0 0 0 8] ^itDSftf^^j^ip^Lif-^-^i: ^ ^-fr 

fc, ^ r > hco^^tg::^)(D^S:, >^ h y — -^v^'— 
(Dn±i^— h<Dmh^^^X'§:m^<yyr<Oh^int^m^ 

i.tzm'^\z\ty'-i^xmi>^m±-r^o 

[0 0 0 9 ] tZ.X, J:tSt^^^(7>v':^7"^tCiol^Tt>, 

[0 0 1 0] -r^j:ioib. ^-r, ^ ^^i-T-:/ h 5 O 8cOjX 
?5g:^^^^5 1 3t^^iB'^<yyr 5 l l ^^9^gtI-f-5> 
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[0 0 11] :i(7>J: 5 (ci^tb^nfci^- hS3Ei?*/^>r 
hlii^— 0 0<r>^<^y hSft^S 0 1 \z.^\i^h 

■&^ix6±t5i!' ^-rr^hsos r-0^?Sg:^{-j;t; C/ti^ 
^5 0 6 l^lS7^-://i-^#0B Lrfr/c/^i^tti i^- h 
CixtcJ:or. h*j»^5 0 5 (:ii^tii I/— h^T*f 

[0012] 

h\t\:.it>X'^—^<5 0 of>^h<D^mi-'— h^Ttf ^^^^ 
^^mxmm^tix\^^^fzifb. ~-Rx^L^ti'T-^<r)n 

[0 0 13] f^. :^ b U—M.'T — ^i;X^<DmK.\:£:'r^y^ 
hv^— 500:ei^t3^^><r>'h508 (C^i^ 

is)*?, ^^-^-f Xm^icOT"— ^ "Data" — /<5 0 0 

d^brJ^^-fr^-hso 8{c:$Ki^^n^^{c:pi^{t-§' "Ac 

k " t^^i!^ 9 b 5 0 Sf)>h-^ — ^<5 0 OlCiSx.^ 

"Data" ^i^ffi-r-Sct 9t^?t^ori.^^o 

[0 0 14] z,<Ty^mx:^V^)—h.^—^^m.'^'rh 
ik<7)-x-^ "Data" ^i^air*^/^< /.^6o 

0-'Jx.l^^^s#r^ TO ;d^^i^-rs^T-0:co7^";5^l^ 
teit^n/.t^^coT-, g:fg/^5/:7r 5 i i {ct^— ^^'^X^^^ 

[0 0 15] ^^ejf^, ±UV^^<d:^ b V—M.'f-^m 

mi>^:^T'M.<D^A\zm^Xmm^iXt:ih<^X^'^X . ^ 

T^r V b <D^< y y r {^v"-^ x^^^^^-r ^-r 

> b(Dy<yyT\zv'-i^f}^^mL^fzm^xh^xi^. IS 
m^co^^-^/u^^^ y^ by^ b V -Av='"^^i^;^&*5 



[0016] 

[»®^8?S5:-r6/;:i^>0^|ft] JifS @ fci^) 
Sffl^n-S-^/U^^J^-^:^ b^^ bU —M.r'—^mT^iyy^T- 

J^n. e^Toi^— /<4 0 0 , ^^-<rvh 4 7 0, 4 
7 1. 4 7 2, "•>g:^x.yt^;5)c:^/jrori^5. ±ts-9-- 

''•<4 0 0li, 151^^^ (g! 1 ±T-|^^«t!)lSte^g4 0 3 
^i2^ft^-<5^ 4 0 4 ) "9 i^- h*JtaB4 0 5C0^J^g) 

{zm^\^^xmm<Dmm i^— hr-i^^^mLfc^^. h y-A^" 

y bmmm4 0 2X'^<^y b\Z.mMi^X^^y 
by — :i^3OO^fn.X±:^i^y^r>'b4 7 0. 47 

1, -\z.-^/i^^^^y^ bx^m-r^t th^^. 

-I'r>h4 7 0, 471. --'X^ (^m^^^<^y b§:m 
1liJ4 O 1 XSLiiX^^m^J^^^^-t^o 

[o 0 1 7 ] ^/c, Jiia^ T^r > h47o (^T-rr 

^^h471, •••t>l^m) li. JiIEi^— 0 0<t i^^^?/ 
h 17-^ 3 0 0>^^Ur^^Oi^ffiu- hT-il^tH^ix^ 

O X^mi^X^m^< yyy 4\2 Lr^^-f 

-5^^t>{c, Jlt^i^-/■<4 0 otc^-rSi^^^^/j^^t^^Sr-'^' 
hi^ftfii4 11^ K^mm-r^. 

[0 0 18] }:Mi^ysT'Mz.'^\^^X. liJiiagfa 
^<yyr 4 1 2(D^#i^^tC^f£:LT^^Yrv h4 7 

otioj: t?^-^-^;^ hT*u- h^^^3ft^ilf5i^-/<4 
o oiiooi^tiii^- h^^^-r^ J: ptc-rso 

[O O 1 9 J r V h 4 7 OHOtCU- 

h^H^3jt^4 1 3>^^ix.r, S:ft/<y :7r 4120^ 

zi.^^^::;^ hr-±ISf- — /^4 0 0 {Cffl-Ti: 5 — 
iitei^— >'-<4 0 OilOdU- h^3E^5K*QiiiSP4 1 6 
J: 5I^L.r, hM<oxb\:i^ y-^r^y b 47 0 

(c, ±f5i^"•^<4 0 od^ft!i(7>^ ^-rr^- h J: 19 Jriai^- 

[0 0 2 0] ::ix(cj:or, §:ft^<.y:7T4 1 2 j: 19 co 

[0 0 2 1 ] ^fc, iite/^^i^ hsm^4 1 or-§ft^ 
ixf^y^ b y — at^— ^oj:^?^(c^^t:Lr^ ^-rr > h 4 
7 oi^j; ^9 tb^ix^i?i^il5*t(cg-^i^r, i^-^Moo 

[0 0 2 2] ^ r V h 4 7 oiiytcSi^ 

^5}t9R4 1 4 ^{fgx., iitS^^^-;/ hS:ft9i54 1 Od^Sft 
ft^-r^T^— ^^-bl5i^ — ^^4 0 0 ic^i=^:Jf- hT-l?i^ 
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[0 0 2 3] :intcJ:oT, t^tx.f-^X'mt^m^X^ 

[0 0 2 4] ^fc. ±t5^^YT>' h 4 7 OT-Sft^ix 

7o.t:i?^^=^^^ hr-_bI5it— >'<4 0 o (ci^tti-r5» ^ 
[0 0 2 5] ±t5i^-/<4 0 o{gyT-Jifaff^ 

So 

[0 0 2 6 ] ^{zt:6^{Ct^, — ^<4 0 0 (C, ^ib^^ 

4 2 0^^, ±ta^^^rv h4 7 0(C, §:ft 

h b A> i: ^ ^ ny^^^^ ic /j; S ^ Sft ;d^^T 

0 o{ci^t±i-f -5Sftj^;^^4 2 1 ^^^^mf^t-r^. 

[0 0 2 7 ] Jitai^ — ^<4 0 0 ^b:«i^C 

li^fTDifS^^ftco/^^^ hco^ff i^^T ^^;^-r 
7 oi^±ia^ft^s^9R4 2 1 ^{^x.6*gfij<:^-rSo 

[0 0 2 8 ] ctoT, Jife^ftfr^^^4 2 1 ;6^Sft^< y 



(:t ^ix 2» It ^ ^ 36^ /-c I ^^-^ JifsS: ft rt?^ iiim 
^^#36^r-# -5^r-^or ^tc^ or, Sft^<s/:7r4 
1 2 J: I? <d:^ h y — i:.'7'— — :7D— ii/j^< 

[0 0 2 9] JitS-t^ — ^^4 0 0(gl-CiSfcb-rS^^^ 

^^^co^^>5r h(c5itJt;-rs^^y '^'^ V ^< 

ht LT±fB^' h 4 7 OtdEa^L, "7 

>r TV h 4 7 od^Jiie-'^y t'^^'^'^^j/ Mcs^v^T>:??s 
[0 0 3 0] ±fBi^-/<4 0 0 ic. mm-r 

'r^^'^V7-^±f^n4 3 0 1. ±fa^ ^>rr>' h 4 7 0 

t^, ill5i^-/<4 0 O J: Oi^m^KfcJiIB/^ y x^-tt^ 
4 3 l^{ix.6«fij£:^-r5o 

[0 0 3 1 ] :m{c<tor, tzt x.'f-^X^i>^^±\^ 

[0 0 3 2] :^^mn. ilSU" h^H*Q:3S{C<S5« 
[0 0 3 3] 

[0 0 3 4 ] Af:ii^ — /<4 0 0 tW.^(Oi^ 9^ 

rvh470. 47 l\ 4 7 2i^^iy M7— :^ 3 0 or- 

-So ^S^ftO^^YT > h470, 471, 472 

\^^<mcmm.xh^fzi^. KiT^ ^-rrv h 4 7 0 ^ 

[0 0 3 5] ^^W— ^i^=3r — H\ — y 

/ u ^ o A :^ ^ IS: ^ M ® ^ ffi ^ r 4# ^ o :7 T -r / u o ^ 

^^fcli-r^, ^ r V h 4 7 0 (7:)^il^P*^^5jt^4 8 
0;d^^*^S3tt$:/'^>>-?/ hil^ftS154 1 KciS^L, Cix^ 

^ h -/h!7 — :^^300 (Ci^ffl-r^a 
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[0 0 3 6] ±.mmmmithi<Lm:^-^t\t. m^-r^^o 

ICi^-/<4 0 0{|y(7>U- hW»ii54 0 x-: 

^Jt;-r'5#-^^.i^-rc i:(c?!f-6o t>oi:t>, 

^b. K^{it^±IB^il^lli^^5jt^4 8 0;d^JilB(D-fe>^ 

\t ilS-r - ^ >Sr h (c^-ti: S 1/ ^ C ^ tc: 5 o 
[0 0 3 7 J ^(^ct p (c-t- ^/ h [7 — 3 o 0 ^^3^tti^^^ 
fc^3^^*/^>^2/ hl^i^ — ^•<4 0 0 <Dy<^ y 

^4 1 7(ciEi^^nSo cntcJzoT. 

^4 0 5 ^^tii-f 6o :in(ciJ;oT, h«t^B4 

0 5 \^m^u^mm: 403 co_hfa^i^§^^^^g#-§- 

TiJ^ff J' :7 r 4 0 4 {w-^#^-r Sc 

[0 0 3 8 ] iiBi/— h^j»^4 0 stcii, uT\z.mm 
0 0(oei^^fggtfi{c^fe#Lr^^^nsi^fciiU'- h:d^ 

m^^tiXiS Kl . ±m<DX 5 {-i2^ft>'"< >^ r 4 0 4 

^^n/c^ h V \t^^^m ^< y y r 4 0 4:^^^ 

ilBOi^ttiU'- hr-gS^fcli^tLr^^>>-ix hil^{tfR4 0 2 

r^tbnfc:^ h y — At"— ^5^^. 5"— ^^-^^^ ^ htc^^*?^ 

aZ.AyT-^> h ^ — ^J' 3 0 O ICil^ffi-r-So r (7:>t"— 

5/ htCI^, [16 (a) {C^-t-ctpt^. ^(tTuTKU^^. (i^ 

"/<4 0 0 or F u;^;) ^ gft^fe-^/U^^^-t:^ hT K 

7='— ^5^-^^-rx , ^/ h(?:>JiIg;ic^^-r^^^ ^ h#■§- 
[0 0 3 9 ] r^, nm^mmm^nfz-^^m'^\z.\t. ±. 



XKm^1^t^<D'\^p iy^XD^^- (tens-?-) $r/'^ 

[0 0 4 0] ±tsco<t pt::^^?/ h I7-^ 3 0 oicilltii^ 
ft^4 1 0 {wgit^ibix, :iCT-^-^^iy h^O^B'J^ 

So 

[0 0 4 1 ] c;ir*, y b^mm4 I on}itt<DX 
^iz^—y<4 0 0«00/^>r^ hi^ft^4 o 2X*H^infz 

h^m%4 1 o{c)ll^ki^Jit-rs/^'^5/ hiT)/^^^/ 

[0 0 4 2 ] ^fc. h(?:»^?S:/i:<^ill^ixr#/:i 

^ h y-A-r-i5^i^. h#-^fc>t^ft; Lrn 5 

(a) (c^-r<i: 5{cSft/'<^/:7r 4 1 2lcRSPfl^<^^5Z, 

m^{z.nm5ib) iz^-rxo^z.. y b<Dy'- 

^'^'< y:fd{i^it^<yyr 4 1 2_b(c^S^^*tT;^ h 
y-Av=^"^;d^t^^^^nS<l:9{c/^So r^, li!5*c;fc 
\^^Xp<D'^y4 y ^ y.f}m^tif^^-^i^^<^ y h#-§-T- 

m-tl^^ y -(r:y h4 7 o<D^^^y h§:ft^4 i o(i. 
r -Y .'ui ote® ## ^ t> ^ ^-r S «tg ^ t> ^ o J: p (c-r 

So 

[0 0 4 3 ] f^, US (Cljol^r^^'^rj/ h#-^|iO;ei^bJiIg 

^k-r V:^^ y p< V h LTi/^S;6^, :7 r /i-Jb(^te®#-§-ii 

( 3 0 0#@;d^^) o Tl ^ S I ^ S ^'J ^^/T^ L 

Tv^So -rt^f^-^. y r ^ J^^9tmt^hX\^fj:< . 

[0 0 4 4 ] r oi: p ^cS^t/^^/ ^'T 4 1 2 (cS^iA* 

\^xwt^m^tixn±^ti^^ o\zfj:^x\^^^o 
- i\^m^m\zx^x\tm^mz.^m-r^z.tt'^h^ 

^^nSi^^^i^*>s:: ^iit>^SAyT**?So ^fc, 
i:^$ft/< ^:7t 4 1 2\z^—^i>^fi\^^i^mx'f-'^n 
^^4 9 0:6^gft><iy y^T 4 1 2 i7 ^ y.-^ ^^m^ 
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[0 04 5] J^k^iDmrf^m^iK-TZti^X-yX. i^-- 

7^i.{ci3*^ S^MI^±< mcX'h^. 
[0 0 4 6] ±t5{C:fcV^T, 0 om<Oy<^-/ h 

1^, Sft^-^ 5^ 7^ T 4 1 2 n--^\z.mzti^ :it\z 
/j:-6o ^><r >' h 4 7 0(7)^sa3ltg;f3O^ 

r§:ft/<2/:7r 4 i 2 (D^^^m-tmii^-r^m^t^^ 

"9. Sft^<5/>^r 4 1 2;&^::r— 

[0 0 4 7 ] 't^j:t>ib. ^^-rr^^ h4 7 OOU— 
^^3}^tl54 1 3i^Sft/<s/:7r 4 1 2 0^^gE^^«(c 
^tlbTio^, §:fa^<?/:7r 4 i 2<D^^?§mi>^Wr^<D 
(^■Jx.l^^#^:^;6^2 0%) J: t?t^of:i- 

mwm^^m^i^- h tt bmm^4 1 1 

(^^-rrv h4 7 OCOTKU-;^) , i^m^feTKu;:^ 

(4^-/^4 0 o or K u;^) , ly-h^^m^x^^ 

(112, :^XS'^S2 1-^S22-^S25^0a) ^ 

[0 04 8] i^ — x<4 0 0 <D^<^ y h^ft^4 0 1 1^^- 

6(cig-r. ^m^j:or u-- h^-s^5it^3s^4 0 6 1^ 

- h^Ttf 5^5K^^rtTl\ h^J^^4 0 Sl^i^fdJU- 

— h^T\^xm{B^<yyr 4 0 4 j^j^ib:^ h y — ^-T— ^ 
^^^tbL/-^^?/ hil^ft^4 0 2 (Ci^-rc ^ (C/£6o 

[0049] ^(7>J:5IC, -7^— ^/^>^ 2/ htOi^tliU— h 

^Ttf ^ , S:ft>"< :7 r 4 1 2 ^Icfiikmicif 

4 1 3{C^m^nr*5 «9 . (^'Jx.(i 
8 0%) tXJ::(Cti;DD-r6^±lBU- H^M^5K^4 1 3 

4 1 KCii^L, mm^^^^iX^'^^y hi^(t^4 1 1 

/^L^^ ^/ h C7 — i> 3 0 0 -^i^fffS ([^2, ^^T'i/^S 
2 3 — S24->S2 5 #03) ^ 



[0 0 5 0] i^ — /<4 0 OO^^^ ?^ hSf§Bi54 O 1 t^^-- 

m4 0 SlCffif:! ^t- J:oT, hW^@lSI5 4 0 5(i 

[0 0 5 1 ] ctoj: 9i::Stif^-t-^r.^(cJ:oT, 
r V h 4 7 0 £OSft^< 5/ :7 T 4 1 2 /<P^ o— 

4 7 0<7?Sf§/<s/7^r 4 1 2lc^S^ix/r;^ h y —J^f 

r 4 1 2\^^m^ix^z.t\z.f^^. 
[0 0 5 2] ±.'^<r>mx\tir '7^r:y b ^7 omx 

V 41 Ot-h\%\y— V^^m:^t^m^<yy r 4 1 2<D 

m^(Dmm v\t^—^<4 o oigyou— ks^m^^k^ 
3®^4 0 6 T^iiia^^^]^^^^^;-^^!^^^" h^*^ 

[0 0 5 3] ^fc. ±l5*7>K5gTM:J§:ft^^2' :7r 4 i 2 

tcurv^^:^^ SiJ(7>:;^^i: LT, "^^^^ y y r 4 \ 2(r> 
^#^g;65^^Mi£iT (^'Jx.tJ 2 0%^T) (^/ir-ofc^ 
^{r^^fflu— h^OJcLT, if — /^4 O O ^ »9 coi^tll^S: 
:^ h 5/:/-r'5^ 5{cL, ^^fiJ^Ji (^'Jx-I^ 8 o %J£i 
±) (c/j^o/c^^tci^ffiu- h^Fr^oM(cM-rJ: Pic 

[0 0 5 4 ] ±IB(7>J: ptciifBU— h^^M^3*t$: 

hr-Jiiaif — /<4 0 0 {ci^fflLTi^^cOT-. 
C 0:^^|^if — 4 0 0 ^g^O ^^^r>h470. 
4 7 1, 4 7 2 d*btt»(^^-- hS^H^JJ^^^rSCr^^C 
^lC/j^^»d^ ±fSif — ^•^(T?^- h^^M^5Jt^iaS^4 0 6 

— htt^SI^ 4 0 5 (cii^-r6o 

[ 0 0 5 5 ] ±15^ 7 ^ r >- h 4 7 0*5 ctU^^ 

^-r r >' h 4 7 1 f^— F^^<7>u— h^M^^Jt^ji 

h 4 7 0 A^ibOU-— h^M^5f^^^$fer-*?S i:-r6) , ± 
lEU— h^^M^3jt^^Bl5 4 0 6 Ii±t5^ r >' h 4 7 
0:6='ib<7:>u- h^M^5jt^S:^«ilc iif5i>^^r>'h 
4 7 1 ^^<b<?^t-— h^Mil5*t(i^?5b^ LTSi Po :iixl- 
^oT h^M^5K*0^SB4 0 6t:iJif5^ ^ Y T h 
4 7 Ot-h(r>\^— hS^Mil5jt(c5<5l^r?^Ll^iJ^tli L — 
h^U— h^Jtg)^4 0 5{CKUr, U-— h^Jt©^4 0 5 
l:i^Li^i^£±5 hic J: 19 i^ft/< 5/ P' r 4 O 4:6^b^ h 
y— z.v^'— ^j^$:^;i^ttiL''^>>^5/ hi^ftSI54 0 2tcig^-r 
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[0 0 5 6] i^y^±<Dx^\zmmi^- h^mmi^tzh. <n 

^'Jx.(i^- h y — 3 0 0(D^^tSL(Cj:oT 
[0 0 5 7 ] ^C-C, ^ "y^Tl^ h 4 7 0<D§:m''<yy 
h§:ft^4 1 0^£:^s#^!ELr*5i?, ±Uy r 

[0 0 5 8 ] y^^^y bmmm^4 1 ixn. ±t^nmm^ 

. 32^ft5feT Ku;^ (i^— ^<4 0 oooT F u;^) 

, ^<^y h^simsu^ . n^mmz.m 

oo(ci^ffl-r6 (US. ;^7^ 2/:/S 3 l^S 3 2^S 3 
3#.BB) , 

[0 0 5 9] r OJ: 5 {C^> h !7-i^ 3 0 0 {^il^fcb^ix 
tz.W'^'^i^^'^^ y 0 0O/^>^ 5/ hSft^ 

4 0 1 tcSit^ibn, w;iT-. |?i^^5jt/^>^ hT-*?-5 

7{wii^^n^o z.}x\z.x.^x. m'^m\m^4Qi\tn 
'^mmz^^k\.^^m.m^\z.<i^-:>xm{%^< y -7 r 4 o 4 

[0 0 6 0] ^^^y Fil|ft^4 0 2 l^il«(7>7=^-^^il^ 
^1^^, ^it^ofcT^ — me (a) (C^-t'T^'-^J^/^ 

vx^m.-^'o^kjx^^ y h v — ^ 3 0 o-^i^fcb-r-So 

[0 0 6 1 ] ±tSbfc J: ^^^5/ hSft^4 1 0(^ 

^\%^<yyr 4 1 2 lc^^^ti,Ti^^'7='-^{c^i^;-r-5 
6c ^lO^^^T-, -'^^ 2/ h§{tiP4 1 0 tc-r"— 
-r/uiicoteg#-^J: 19 , ^%^-t^'^^m^<yyT4\2 

[0 0 6 2 ] ^<7><t 5 tci&f^-r-S^^tc^oT, 

[0 0 6 3 ] /j^io. ±fa(7>J: ^» t^±tBI?i^^3jt^^n:3»r 

-g*lS•t^"/<4 0 0|^^^(7)>S' 7>< r > h 4 7 0 , 4 7 



1, 4 7 2*^^1S^Ol5i3^S5jt^§:tt^6^^iC/j^5 

[0 0 6 4 ] mx,\t. ±15^ ^^r^- h 4 7 OiSXXJ^^ 
^^Ti^ h 4 7 m—^'^^yb<on^mj^t:±td. 

mU4 0 7 =7 ^riy- V 4 7 Ot^h<DW^^^^ 

^aicL, Alup '7-( r> h 4 7 \t-h(Dn'^m^\'xm 
^iiirLr&Pc z.ri\zx-:>xnmmmm4o 7^}!^^ 
9^r> h 4 7 of)-h<Dnmm^\z^^h.^i<L^m^-{z 

^^Xi^m^<yyr 4 0 4:^^hm^(D'^^ p:<Dy. h V — 

M.T'—^^m^mL^'^^y hmm^4 o zizm^-r^c 

[0 0 6 5] i^. ±ia£0|fti^(cioi^rii, yr^/i^Ai<D 
i<im:tmmm^^mWitLx±.ui<Lm^^^m\^\ mi^L 
m:^-^^^<^y h <D-^ y yizm-^ ^mf^xwi^^n^x 

nti.x:7. v—j^y'—i^^x<Dm^^m^\ ^mm^ 
y^^y h<D^yy{z.m-^^mfi^t'r^z,th'^mxh 

So 

[0 0 6 6 ] ±,t^(DXo^J:yr^/i-±(Di<Lmt^^ 

^m^^-mm^^^^y h<D->^yy\zm'^^mmzi-t:t 
±fsi?i^^j^^4 0 7fc^ol^r. mmM^<07'~-i^ 

h 4 7 o <Dnmmmn4 i 4;ei^±fa^^>5r s/ h#-^$:^ 
[0 0 6 7 ] i^xAicD^ 0 \z.:^mm<Dmm<D^—'^^^i3 

t^%^i.fzm^xh'f-^(D!Knt'^^^^'r\z.Ps hy- 

[0 0 6 8 ] {mi^<7ymm 2 ) ±umm(Dj^m i<ox5 
{zi^- [^^wmm^mm'r^i'<:^iz. m7{Z7jk-rx^{z 

±fflif— 4 0 0 {z§:itJt^^^m^ 4 2 0, y ^ 

r>h4 7 o{z^itJZ^^M4 2 1 ^mx^tzmf^ i^y^ 

r>h471. 472 tcoi>r t^f^^) t [gl8 IC^ 
■r J: 9 §: (tfS^ ^i^ tb-r 6 r ^ ic J: o T /< 5^ 37 r CO ;t 

T, 117, s\zs-:^^^x±.umM<Dmmi t^m-r^n 
^{z-oi^x i^:p^y- j^^mmz^i^x^<DW}rf 1 1 hizn 

[0 0 6 9 ] ^-r, Aiu<DXo^zmmm^^^iitz±,u 

if — /<4 O 0 (7:>JifS§|*^^^MS^4 1 7ii, hhfi^C 
!^m^^tltimm^<D^<^ y h . m:^i:^2 5 6m<D^<^ 
y hOi^tli^tt P X O (C±tBl^— h^J^^4 0 5{C*g^ 

-rSo ^ntciioT. g^u— h^j^^^4 0 5ii±fs^f^ 
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U4 0 2'Vlt:z(DX 0 (cLr^§^bi^fc:=^ V V — Av'— ^ 

[0 0 7 0] — y^r^^V 4 70 ^OSftJcr^^^ 4 

^4 1 ItCii^L, KiS^^§:ij-r/^>^?/ hi^(tfI54 1 
ili±I2^f^^co*a^^^ft^|g6 (e) (c^-t-J: 5?tt^{a 
TcTKl^;^ (^^YZ^- h 4 7 OOT KUx^) . il^ft 
^feTKt-:^ (-t?- — ''•<4 0 0 (DT K , ^"^^vVfk 

h y — ^ 3 0 o--i^m-rSo ±fai^— ^<4 0 0(7>x^>r 

y h§ft^4 0 1 y VV — ir ZO Ot^h^^^y 

W^^X^X. -t(7)[^^§r§:f=i^;i»:*a3l^4 2 OlCig^-r 
;m{cJ:or§:ftJcr>^Aa3g§i54 2 0l^^k(^2 5 

(7)^^>5r^ f.COa^tll^U'- hftijffl]$i54 0 Sl^^t^L, K U 

- hMt^^4 0 5i:±±fa^^fc?tc2 5 ^m<n>^<^y V^'^ 

[0 0 7 1 ] :i:iT^ m«-^>'i-f^=^-t;^ hr-illft^ixT 

I^:J^^^T> h 4 7 1 ;d^SftLJ: 7 ir-rs^-e-. -eo^ 
^-f r :x h 4 7 1 — ^^4 0 0 tC^LTii 

^^^TP. ISii^^§:itfc±I5^i^|g*&i|3j^iiS4 8 0 

±fB^ftl^;^i^^3l^4 2 OdJiia^ TV h 4 7 

r V h 4 7 1 iy^^{%^'^^X^^ LJ: 9 LJ: p ^-f -5^^ 
^(T^g-^ilB^ ^^rv h;&^JlISi^-/<4 0 Od^it 

8 01^. ±iaSftjc£:^M^^4 2 otciis:?' ^-rr^- h 
[0 0 7 2 ] cco^ 5 {^±IB§:fatr^i^^^^4 2 otc 

h 4 7 0, 4 7 1, 4 7 2:6^7=^— :^^$rSm UTl^-Sm-^ 
iCl^, ±I5i^-^<4 0 Oco_hf2^ftJt^ii^^^3l9l5 4 2 0 
:mb:5^^^T> h 4 7 0 , 4 7 1, 4 7 2^r***bS: 

h^J^iii4 0 stct^^-rSo 

[0 0 7 3] fa^. m 8 (a) (C^-r«^'jTMi, ^ =7 ^ T 
h 4 7 0, 4 7 1, 4 7 2 d-^S{tfr>^;d^^or*^ibik 

<7)Bt^^ ( 2 5 6^®) <D^<^ y V ^i^tb-r-s ct 9(c ur 



'-^^nf^iimh'^^Z.hXz.fii^. ^CT-, ^8(b) ic.T^ 
t-<t 5 (CjiISif-^<4 0 0:6*bt?^^^>^5/ htOi^tii^ ^ 
YT>'h470, 471, 4 7 22&^b§:mJ^:^^KS?r^6*] 

^ j^:-r ^ s fs ft^ig: ^ L T utr -r 6 r ^ /j^ 6 o 

[0 0 7 4 J Z.^X^<^y Vt'^X^X^tzm^. O 8 (c) 
(c^-TJ: 5l^±IBI?i3^^3RSi5 4 1 4;d^^i^g3tt^tTi^J: 

feih-^-<4 0 od^ib:>:^^"^>^iy hi^i^i^^n^c^tc/j^ 

JiiaS:ftJCS;^Si54 2 1 Ii±t2^^^ ( 2 5 6^) 
;6^^i^^ttT±fB^^^g: (2 5 6{®) (7>/^>^ h d^^Sii 

ft5of-B#^.r% ±ia§:ff;t:^^4 2 i l^sm^^::^$rfct^-t- 
[0 0 7 5] ±15:?^ h 4 7 0 (?:>§:mJCt;^ 

^4 2 1 (i§:ft/<^/:7 7 4 1 2(7)^#>£r«{c^tIL"Cio 

§ft^^ 2/^x4 1 2{C^5£a:CO^^>r5, h^gft-t-^ 

tt CO ^ # /j^ I f i ^ ^ T ^ -5 1 S: ftJij;^: ^ 
hi^ft^4 1 1 Icig^L/j^v^ J: pt^-r-Sr ^{cJ:o 

[0 0 7 6] (HSfeCO?^^ 3 ) ±|a||Jfe(75?^^ 2 O^fife 

(cii^jDuriii 9{c.T^-r J: 9i^-biai^-''<4 o otc^-^y x 

^J^feBR 4 3 0 , JblS^^-l'rV' h 4 7 0(C/^y7">r*n, 
3^§1^4 3 1 ^{tx.fc^J5jj: (^^^r:/h471, 472 

(d) ^cS^^.^rJ::IB|^^feO?i0^l S^^lcoi^ 
Xiyy^T- J^(omm^-o\^^X^<r>'%i^t ^ t^tcKB^-rSo 

[0 0 7 7 ] ±tBi^ — ^•<4 0 0<7>/^•l;7"-f ^^^4 3 0 
l:±. il^tli•r^►^^•^?/ V\z,-o\.^Xhht-^^WL'^^Mz.-m 

^f|-^)^^>^^tflil6 (f) {C7j^-r J: ^?:t^{t7c;r Ku-;:^ 
(-+^ — ^<4 o 0 (^r K u;^) , gft^-^v'L'f^^^:^ h 

, . ^"^^ y v<nmipf^^-r^'^^ y V% 

/uf^^^;^ hr-i^ffi-fSo '^'Jx.ii'Jiie^^^d^2 5 6f@ 

(75^-^, |g] 8 (d) (c^-r J; 9 (C^^>^ 5/ h 0 — 2 5 5 coi^ 
ttS^{CSS/^>^ h O — 2 5 5 (C^ttft^-T 6 -'"^ y ^"-'^^^ 
hPl ^i^ffi-rS. "kXT. f^^lC/^^^ h 2 5 6 — 5 1 
1, 512 — 767, "Oi^tli^tCl^/^^^ h 2 5 6 - 
511, 512 — 767, •'•XZ.n^-'^^^^ ^) J- y 
h P2 . P3 . •••i^iJ^tli^nSo 

[0 0 7 8 ]—:^, ^ 7-Yr h 4 7 oco^^^^i/ h^m 
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%4 0 1 hi^ y h !7 — ^ 3 0 Oii-h±Uy< V T^^'^^y 

[0 0 7 9] t^^<V >(^m^4 3 1 li_bfa/^>^ 
ft^4 1 0 >£r«B#SmLr*5i? , i!^ ^ -Y T > h 4 7 0 O 

5 (b) {z.^'TX v^J:X1^7^^X*^ ^:^-^f)-^mti!i-r^X^ 

[0 0 8 0] ZZ.X±Um^^(D^<D^<^^ b l-:>t^X 

[0 0 8 1 ] ^7t. J:f£^^^(7?>'<y5/ ho^^iod^ 

(c:fci^r±tB§ft]^;^^4 2 1 ii§fti^;^>£:i^m-r^ 
(H 8 (d) 5/ h 0 ~ 2 5 5 (D^m^^m o 
[0 0 8 2] ik{c_bfa^^^cop^(7:> 2oj[^±co/^>5rs/ h 

<DX^:d^±Ctzm^. ±IS^^Ll7^^^^^4 3 1(^±|S 

n^m^'^4 1 4{w^Lrr60j>c^Lfc/^>^^ h<Dm^ 

^ii^U. iS:^il^ll3^^4 1 4li±fE^f^^{c:^i|^^5R 
(2 5 6^) (D^^^y ht^1^Um-:>fz^^.X. iiHgft 

j;V^^^4 2 1 (iSftJ^:;^^tb-r:i irtcT^e-s. (liis (d) 

2/h512~767 (D^^^#Ba) ^ 

[0 0 8 3] i^Jio^ ^tc, ±fa^ ^^r Miiiafr 

[0 0 8 4] ^fz. Z,<Dmt£::^ h V —J^7'—i^t:~^—t.' 

[0 0 8 5] ^fc, ±,u^mm<owmxmmi^fzmm^ 

[0 0 8 6 ] 



imi] ^mm<o-mm<Dmm<Dzfay^mx'hi>o 
[iii3] :^^m(DmVf^m^^-ryi:^-mxh^, 

im4] y r ^ ^i^±<Di<Lm:^^^7j<-r^^MXh^. 

[1^9] :^^m<D^(DmM(Dmm<D':/u y ^mxh^. 
[nio] -^nmmzx^^^m(r>mmmmi:?ri'rwi^. 

[H 1 1 ] ^i^m(Dys h y -J^y^-i^mi^:^m<r>':/a y ^ 

mx'h^o 

[Hi 2] ^i}t^(D:^m\zX^ hy':/jU(Dm^^'rWi^M 



3 


0 


0 




4 


0 


0 




4 


0 


2 




4 


0 


3 




4 


0 


4 


i^in^<y y r 


4 


0 


5 




4 


0 


6 




4 


0 


7 




4 


1 


0 




4 


1 


1 




4 


1 


2 


Sit^-^ 5/ r 


4 


1 


3 




4 


1 


4 




4 


1 


7 




4 


2 


0 




4 


2 


1 




4 


3 


0 




4 


3 


1 


/■^ y X ^0:31^ 


4 


7 


0 




4 


8 


0 




4 


9 


0 


^^^^^^ 



- 12 - 



[Hi] 



[114 ] 



-dIL 



All 




Mi 



CBT 




0 f 


1 f 


2 f 


8 f 


4 f 


E r 


6 f 


7 f 


8 f 


9 f 


10 f 


1 1 f 











im2] 




END 



( START ^ 




C 



BND 



(») j ^:IOOf I Ip:t01f I Ip:M1f | |p;IMf | 



<b) 



ep:800f I |p:l»H ^^^^ 8p:mf | 



[[g] 1 0 ] 



- 13 - 



c:=:> 



<«7« 



/3 



[He ] 



Wl 2] 



(c) IVU:* 



(b) I'-K 



(d) mmmKk 




(e) Meff/^y^h 



(f) /^uy^/i*-y h 



[fil7] 




jfL 



AW 



^M/ty7yf - 



CRT 



JUL 



H 



■ H^»y»M»| |A»»i>*w[ |MMaMMl| 



J 



- 14 - 






- 15 - 



[gil 1] 




"In 




F i^—M.i^^) 5B089 GAll GA21 GBOl JA07 JB06 

JB23 KA12 KDOl KD09 KE07 

KF03 ME08 

5K034 AA05 HHOl HH02 HH06 HH23 

HH50 MM03 MM08 



- 16 - 



